A sensitive assay for the biosynthesis and secretion of MANF using NanoLuc activity.
Mesencephalic astrocyte-derived neurotrophic factor (MANF) has been reported to prevent neuronal cell death caused by certain stimuli. Accordingly, the molecular features of MANF have been intensively investigated since the reporting of its cytoprotective actions. In addition to the characterization of the transcriptional regulation of MANF under pathophysiological conditions, it is important to understand its intracellular transport and secretion after translation. In this study, we developed a convenient and quantitative assay to evaluate the post-translational regulation of MANF using NanoLuc, a highly active and small luciferase. We inserted NanoLuc after the putative signal peptide sequence (SP) of MANF to construct NanoLuc-tagged MANF (SP-NL-MANF). Similar to wild-type (wt) MANF, SP-NL-MANF was secreted from transiently transfected HEK293 cells in a time-dependent manner. The overexpression of mutant Sar1 or wild-type GRP78, which has been reported to decrease wt MANF secretion, also attenuated the secretion of SP-NL-MANF. Using INS-1 cells stably expressing SP-NL-MANF, we found that the biosynthesis and secretion of SP-NL-MANF can be evaluated quantitatively using only a small number of cells. We further investigated the effects of several stimuli responsible for the expression of ER stress-induced genes on the secretion of SP-NL-MANF from INS-1 cells. Treatment with thapsigargin and high potassium significantly increased NanoLuc activity in the culture medium, but serum withdrawal dramatically down-regulated luciferase activity both inside and outside of the cells. Collectively, these results demonstrate that our method for measuring NanoLuc-tagged MANF as a secretory factor is highly sensitive and convenient not only for characterizing post-translational regulation but also for screening useful compounds that may be used to treat ER stress-related diseases such as neurodegenerative disease, ischemia and diabetes.